Abstract-The big challenge in current content-based image retrieval systems is to reduce the semantic gap between the low level-features and high-level concepts. In this paper, we have proposed a novel framework for efficient image retrieval to improve the retrieval results significantly as a means to addressing this problem. In our proposed method, we first extracted a strong set of image features by using the dual-tree rotated complex wavelet filters (DT-RCWF) and dual tree-complex wavelet transform (DT-CWT) jointly, which obtains features in 12 different directions. Second, we presented a relevance feedback (RF) framework for efficient image retrieval by employing a support vector machine (SVM), which learns the semantic relationship among images using the knowledge, based on the user interaction. Extensive experiments show that there is a significant improvement in retrieval performance with the proposed method using SVMRF compared with the retrieval performance without RF. The proposed method improves retrieval performance from 78.5% to 92.29% on the texture database in terms of retrieval accuracy and from 57.20% to 94.2% on the Corel image database, in terms of precision in a much lower number of iterations.
INTRODUCTION

Motivation
Recently, there is a rapid growth of digital image data on the Internet and in digital libraries. The advent of the Internet has made information sharing and access easier. Internet users are indulging in information exchange. Retrieving information from the World Wide Web has become a common practice. However, with the day-by-day increase in the size of the web and the increase in the heterogeneity of information, due to there being an abundant amount of information, these things have made classical information retrieval techniques ineffective. Searching for and retrieving information as desired has become a very important challenge. Hence, nowaday's image retrieval has became an active research field. As the databases grew larger, the traditional keywords based method to retrieve a particular image has become inefficient due to the following limitations:
• Image annotation is a tedious task, since it is practically impossible to annotate all of the images in a large scale database.
• For a large dataset, it requires more skilled labors to annotate the images in a database manually.
To overcome these limitations, researchers have turned their attention to CBIR. There are different ways to retrieve the images in CBIR.
[1]-[4] presented a comprehensive and recent extensive literature survey on content based image retrieval. In CBIR systems, low level image features are extracted based on visual content, such as color, shape, and texture, which are represented by feature vectors instead of a set of keywords. However, user's are more interested in high level concepts than in retrieving similar images that are based on a simple low level feature. Hence, there is a big challenge in CBIR to reduce this semantic gap between the low level features and high level concepts. In order to reduce this gap, relevance feedback was introduced into CBIR [5]- [6] . Relevance feedback was initially developed for document retrieval. However, now it has become popular in CBIR within a short of period and it will remain an active research area, due to there being more ambiguities that arise in the interpretation of images than with words, which makes user interaction a neccessity. In addition, judging an image is faster than judging a document, since an image reveals its content almost instantly to a human obsever [12] . To overcome these problems we have proposed a novel method in this paper. For our proposed method, we first used our recently designed 2-D rotated complex wavelet filters [18] and dual-tree complex wavelet transform jointly in order to efficiently extract the textural features of textured and real world scenic images in 12 different orientations. Second, to reduce the significant gap between low level features and high level concepts, we are proposing a novel SVM based relevance feedback algorithm, which provides efficient retrieval performance that has very few feedback iterations. Third, extensive experiments on standard database show that there are significant improvements in terms of retrieval performance, as compared to earlier approaches based on retrieval without feedback [18] , with relevance feedback based on AdaBoost [26] , Single_RBF, and the RBF guassian Function [25] . The proposed method improves retrieval performance from 78.5% to 92.29% on the texture database in terms of retrieval accuracy and from 57.20% to 94.2% on the Corel Image Database, in terms of precision in a much lower number of iterations.
Related Work
Recently, many researchers began to consider the RF as a classification or semantic learning problem. In this approach a user provides positive and/or negative examples, and the systems learn from such examples to separate all data into relevant and irrelevant groups. Hence, many classical machine learning schemes may be applied to the RF, which include decision tree learning [7] • Training data is very small, which is less than the dimension of the feature space. This makes it difficult to apply most of the learning methods, such as the linear discriminate fisher classifier and relevance (RVM). Though, the RVMs are sparser than the SVMs and use less number of kernel functions.
